N eighbourhood-level characteristics such as income inequality, unemployment, and immigrant concentration are known to exert area influences on health status and health service use after controlling for individual-level characteristics. 1, 2 This appears to be particularly true for people living in disadvantaged areas characterized by poverty, high economic inactivity, and social disorganization. [3] [4] [5] [6] The influence of area disadvantage on health status and health service use raises the possibility that living in certain areas may influence health service use independent of heath care need. This would violate the principle of equity in the provision and allocation of health services, defined as equal access to available care given for equal need. 7 Given that health care services are organized and funded on a geographic basis, 8 an examination of area-level influences on service use, controlling for need, will provide useful information bearing on the principle of equity. 9 Past research has focused mostly on individual-level determinants of mental health service use. The most commonly reported determinants are need-related and include having a mental disorder, poor-to-fair self-reported health status, higher distress, and a comorbid chronic physical illness. [9] [10] [11] [12] [13] Several studies also report age, sex, marital status, education, income, rural, compared with urban residence, and immigration status as associated with use of mental health services. 11, [14] [15] [16] [17] [18] [19] [20] Interactions between need-related factors and important sociodemographic factors have not been examined but should be tested because their existence would also signal poor targeting of health services. Improved targeting of health services would result in a more equitable and efficient health care system, through reductions in the number of people who need care but do not receive it, and in the number who receive care but do not need it.
Health care in Canada is a provincial responsibility whereby health services are supported by a provincial public health insurance agency funded by general tax revenues and federal social transfers for a particular set of services. 21 The overarching philosophy regarding the allocation of services is based on need and not on willingness or ability to pay. Having universal health coverage in Canada removes the basic financial barrier to access care, which allows for the assessment of other factors influencing service use. A recent study by Vasiliadis et al 11 estimated that 5.4% of Canadians used health services for mental health reasons in the past year, with provincial variations ranging from 7.6% in Nova Scotia to 3.1% in Prince Edward Island. In Canada, individual provinces often divide their areas into smaller health regions-the number and size of region varying from province to province-that are responsible for the allocation of health services within their jurisdictions. Thus variation in the use of mental health care services may exist not only at the provincial level but also within these smaller administrative areas. 22 Multilevel modelling provides a method for quantifying the extent to which health service use varies across multiple levels, such as provinces and regions, and for estimating the extent to which area and individual need-related factors (for example, presence of chronic disease or mental illness) and health system resources (for example, number of physicians) may account for this variation. Our study aims to quantify the influence of area-level factors on health service use for mental health reasons beyond the individual-level influences examined in previous studies. The 4 research questions are: Does variation in 12-month service use for mental health reasons exist at the health region and provincial levels? Is area-level variation explained by area-level need and health system resource factors? Do area-and individual-level sociodemographic factors influence area-level variation in service use, once need related and health system resource factors have been taken into account? Does 12-month service use for mental health reasons differ for particular at-risk groups?
Methods
Study Sample CCHS 1.2 provided the information for this study. The CCHS 1.2 was a population-based, multistage, crosssectional survey conducted in 2002 that included men and women aged 15 years and older living in privately occupied dwellings across 10 provinces (n = 36 984; response rate = 77%). The survey excludes people living in institutions, on First Nations reserves, or Crown lands, and residents who are members of the Canadian Armed Forces. Personal interviews were conducted by centrally trained interviewers using computer-assisted interviews. The CCHS 1.2 used components of the WMH-CIDI 23 to classify mental disorders based on the DSM-IV. 24 A detailed description of the CCHS 1.2 is available elsewhere. 25 Missing data for variables on mental health (less than 5%) reduced the analysis dataset to 36 034 men and women. Matching the CCHS 1.2 dataset with the Canadian 2001 Census profile data aggregated to the 2005 health region boundaries (n = 105) 26 resulted in 97 represented health regions. The matching was conducted using the 2001 dissemination area as the unique identifier. 27
Outcome
The outcome variables were binary and represented 12-month use of health services for mental health reasons. These were defined as: use of GP-FP services alone (n = 1753), compared with those who did not use any medical (Table 1) ; and, use of psychiatrist services alone or in conjunction with use of GP-FP services (n = 800), compared with not using any medical services (Table 1) .
Conceptual Model
Anderson et al 28 describe use of health services as influenced by the attributes of people (predisposing, enabling, and need factors) and those of the environment in which they live (resources and organization) and (or) interactions between both. This study considers factors that influence health service use within these 2 levels. At the individual level, we examined the influence of sociodemographic and need-related factors. At the area level, we considered need-related factors, health system resources, and the sociodemographic factors that characterize each health region.
Area-level Factors
Area level was defined by 2005 health region boundaries provided by Statistics Canada. The health region represents the smallest level of aggregation for health resource planning within each province. Health region-level need factors aggregated from CCHS 1.2 individual responses included: 12-month prevalence of mood or anxiety disorders (having either major depressive disorder with or without lifetime mania, agoraphobia with or without panic disorder, panic disorder, or social phobia); 12-month substance dependence (alcohol or illicit drugs); proportion of health region participants reporting poor or fair health status; mean regional K-10 distress score 29 and proportion of people with at least one chronic physical condition as diagnosed by a physician (that is, aggregate of individual chronic physical conditions). Individual need factors were aggregated to the health region level in the expectation that regions with higher levels of aggregate need would have a higher supply of services and be associated with higher levels of use at the regional level. 30 There were 2 indicators of health system resources at the health region level in 2002: number of GP-FPs per 100 000 and number of specialists (for example, any specialists) per 100 000. Both measures were coded in increments of 50 physicians per 100 000. These estimates came from an online database provided by the Canadian Institute of Health Information. 31 Information on sociodemographic factors came from the 2001 Census profile aggregated to the health region level. These factors included: percentage of rental dwellings; proportion of households with lone mothers (coded in increments of 5%); unemployment rate for people aged 25 years or older; percentage of people born outside Canada; proportion of households with less than secondary school education; and mean household income. These aggregate measures are indicators of area-level disadvantage and may drive use of services (for example, a poorer region may have higher need), yet services may be distributed according to wealth with higher income regions having a higher supply of physician services.
Individual-level Factors
We grouped the characteristics of people into 2 broad domains. The first domain consisted of 12-month need-related factors that included meeting criteria for a mood or anxiety disorder (either major depressive disorder with or without lifetime mania, agoraphobia, social phobia, or panic disorder) according to the DSM-IV 24 ; substance dependence as measured by the CIDI-Short Form (alcohol or illicit drug dependence); suicide attempt (suicide ideation was not included because the prevalence is high and may not always require service use); self-reported health status (respondents were asked to rate their own health on a 5-point scale, which was dichotomized for our study-poor or fair, compared with good, very good, or excellent); K-10 psychological distress score (a score from 0 to 40, derived from 10 items, that is used to screen for mental disorders); and, suffering from at least one chronic physical condition as diagnosed by a physician (asthma, stroke, bowel disease-inflammatory bowel disease, diabetes, chronic bronchitis, emphysema-chronic obstructive pulmonary disease, thyroid condition, epilepsy, and [or] cancer). The second domain consisted of sociodemographic factors that included age (15 to 29 years, 30 to 44 years, 45 to 59 years, or 60 years or older), sex, and highest level of education (less than secondary, completed secondary, other post-secondary, compared with completed post-secondary); marital status (separated, widowed, divorced, or never married, compared with married), immigrant (not Canadian-born), rural residence, and household income quartile (upper-middle, lower-middle, or lower, compared with upper quartile).
Analysis
All analyses used sampling weights to account for the survey design and nonresponse (PROC SURVEYMEANS [SAS Institute, Cary, NC]), and all continuous variables were centred before analyses. Missed questions among participants were assumed to be missing at random. Given the small number of missed responses, a violation of this assumption might have resulted in a small undetermined bias. Multiple imputation by chained equations 32 was used to impute values at the individual level for household income (about 8% missing) and at the area level for health system resource factors (number of GP-FPs and psychiatrists per 100 000, about 25% missing).
Our study used multilevel logistic regression analyses to examine associations between area-and individual-level sociodemographic and need factors and use of medical services for mental health reasons. The data structure consists of people (level 1), nested within health regions (level 2), nested within provinces (level 3). Multilevel logistic regression accounts for the correlation of responses within levels and provides between-area variance estimates of response (intraclass correlation coefficient). 33 The relation between individual-and area-level variables and use of health services are expressed as odds ratios and 95% confidence intervals.
The analyses developed incrementally. After specifying the random-effects null model to estimate between-province and between-region variability in service use, we included indicators of need at the health region level (Model 1) and then at the individual level (Model 2). Next, we included health system resource indicators at the health region level (Model 3), and then added sociodemographic factors assessed at the health region level (Model 4), and individual level (Model 5).
After completing the final model, we tested for evidence of statistical interactions between the presence-absence of a mood disorder and the following characteristics: sex, age, income, education, immigrant status, and rural residency. This was done to identify people at higher risk of having an unmet need for treatment. All of the models were estimated using SAS version 9.2 (SAS Institute, Cary, NC) and MLwiN. 34 The results were very similar: we report estimates based on SAS. Table 2 shows the characteristics of the health regions (n = 97) represented by the CCHS 1.2 sample. There is substantial variability in population size (interquartile range 65 550 to 376 570) as well as other characteristics such as need and health system resources. The characteristics of survey respondents contributing to the analysis are shown in Table 1 . There were about 5% (n = 1753) who used GP-FP services and 2% (n = 800) who used psychiatric services for mental health reasons for more than 1 year. As expected, people who used psychiatric services show higher levels of need than those who used GP-FP services. For people who reported using either GP-FP or psychiatric services for mental health reasons, the highest need factor is having a mood disorder in the past 12 months, 44% and 62% for GP-FP and psychiatry services, respectively, followed by having at least one chronic physical condition (Table1). Table 3 shows the multilevel model results for use of GP-FP services. The random-effects null model estimated no significant provincial variation but did identify significant variation between health regions within provinces, which accounts for about 2.1% of mental health service use (s 2 = 0.07 [SE 0.02]). In Model 1, the prevalence of mood disorders and average levels of distress at the health region level exhibit a positive association with GP-FP service use.
Results
Regions with higher prevalence of mood disorders were more likely to have higher individual GP-FP service use (OR 1.39; 95% CI 1.17 to 1.66). Including indicators of health region need reduces variability in the use of GP-FP services at the health region level from 2.1% to 0.6%, leaving it nonsignificant. In Model 2, meeting criteria for a mood disorder and having a high distress score exhibit strong positive associations with increased GP-FP service use and account for the associations between indicators of area-level need and service use. Further, adjusting for individual-level need increases area-level variation to 1.1%. Model 3 shows that an increase in 50 GP-FP per 100 000 residents is associated with a 29% increase in the use of their services for mental health Finally, we tested for statistically significant interactions between the presence or absence of a mood disorder and age, household income, sex, education, immigrant status, and rural residency. In the presence of a mood disorder, younger respondents (aged 15 to 29 years) (OR 0.61; 95% CI 0.39 to 0.97, reference group is aged 60 years or older) and those with low income (OR 0.64; 95% CI 0.45 to 0.92, reference group is high-income quartile) were significantly less likely to report using GP-FP services for mental health reasons. 
Discussion
Our study has shown that: use of medical services for mental health reasons exhibits no statistically significant between-province variation; however, variation at the health region level accounts for 2% to 3% of service use and is significant; variation in service use between health regions is explained largely by physician supply and individual-level need factors; after adjusting for need, significant associations persist between use of services and individual-level sociodemographic factors; and, people aged 15 to 29 years or with low incomes and classified with a mood disorder are at particular risk of not receiving GP-FP services for mental health reasons. The lack of significant variation in GP-FP or psychiatric service use at a provincial level reflects 3 factors: insufficient variability at this level; low statistical power owing to the small number of sampling units; and, absorption of provincial variation into the health regions. Significant variation in mental health service use between health regions, not explained by area and individual-level indicators of need, calls attention to the challenge of targeting services. The primary cause of this variation in our study is physician supply-the only area-level factor exhibiting an independent association with medical service use for mental health reasons. Similar to our findings, Chaix et al 35 and Stephenson et al 36 found a strong, linear association between health service use and the number of physicians to residents. Among areas in Canada with lower concentrations of physicians, heavier physician workloads (reduced capacity), and larger distances may constrain service use; in other areas, higher physician supply may induce demand. 35 Under the principle of equity, physicians would be evenly allocated across regions reducing the ratios in urban regions characterized by higher income and density with a higher supply. However, the distribution of physicians is not solely dependent on administrative decisions, but rather on providers' choices. Financial incentives alone do not attract physicians to areas of lower supply. 37 Other strategies are also important, such as providing medical education to students residing within these regions, attracting international medical graduates, increasing specialty clinics, telemedicine, multidisciplinary networks, and improving the quality of referral systems. 37, 38 To our knowledge, our study is one of the first in Canada to examine associations between mental health service use and the characteristics of people within a multilevel context. The presence of a mood disorder exhibited a strong association with service use, as expected. In addition, the pattern of association between individual indicators of need and service use was similar both for GP-FP services and for psychiatric services, with one exception: reported suicide attempts were linked specifically with psychiatric services. After adjusting for individual need and physician supply, we found that female sex, younger age, lower household income, higher education, being separated, widowed, divorced, or single, and Canadian-born were associated with a higher use of GP-FP or psychiatric services. These findings are consistent with previous, individual-level studies 11, 14, 15, 17, 39 and suggest that, in addition to serious mental health problems, medical health services may be taken up by many people with financial and marital pressures, and psychological problems specific to different age groups. 18 Further, negative interactions involving the presence of mood disorder, age, and income suggest that there is a level of unmet need among younger people (aged 15 to 29 years) and those with a lower household income. This finding is consistent with previous research 40 and speaks to the need of overcoming barriers to mental health care among certain high risk groups. There are several possible reasons for this unmet need. Younger respondents may have: a lower perceived need for mental health care; lower expectations for the usefulness of care; and (or) experienced higher levels of stigma preventing them from seeking help. Further, there is concern about the adequacy of mental health services in the transition from older adolescence to young adulthood. 41 The broad geographic coverage, large sample size, and representativeness of the CCHS 1.2 make this survey well suited to examining, in one integrated analysis, area-and individuallevel influences on mental health service use throughout Canada. There are, of course, inherent limitations. The indicators of need used in the analyses, particularly the identification of a mood disorder, are presumed to warrant a physician visit, and that use of medical services was the most appropriate response to need. Further, sole reliance on the disorders and conditions surveyed in the CCHS 1. In conclusion, our study adds to the understanding of individual-and area-level determinants of health service use for mental health reasons. Individual-level indicators of need exhibit strong associations with mental health services use, as they should. Between-region variability in mental health service use is largely a function of physician availability, a distortion that needs to be addressed. After adjusting for need, strong associations exist between mental health service use and the sociodemographic characteristics of people, suggestive of poor service targeting. People experiencing a mood disorder and aged 15 to 29 years or with low incomes may need special attention as they underuse services.
The targeting of mental health services bears on important questions of equity. Future research should be conducted every 10 years or so to examine influences on service use, with the objective of strengthening the link between need and use of mental health services, and of understanding the role of other variables that may draw concern about equity or fairness. The results from these future studies would help explore mechanisms that drive use of mental health services, which will facilitate policies aimed at reducing health inequities.
Résumé : Influences régionales et individuelles sur l'utilisation des services de santé mentale au Canada
Objectif : Nous en savons peu sur les caractéristiques au niveau de la région qui contribuent aux variations observées dans l'utilisation des services de santé mentale. Cette étude a examiné l'influence des caractéristiques de niveau régional et individuel sur l'utilisation des services de santé mentale. Conclusions : La majeure partie de la variation au niveau régional s'expliquait par la disponibilité des ressources des régions sanitaires et par les facteurs des besoins de niveau individuel. Après avoir tenu compte des besoins, de nombreux facteurs sociodémographiques conservaient leur association avec l'utilisation des services de santé mentale. Des initiatives additionnelles sont nécessaires au niveau régional et individuel pour réduire les inégalités au moyen de soins adéquatement ciblés.
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